The British (Tanner and Whitehouse) and American (National Center for Health Statistics, NCHS) growth standards are widely used internationally, although the data are now over 30 years old. Routine weight data was retrieved from the child health records of a complete annual cohort of 3418 children aged 18-30 months to test the validity of these standards for modern infants.
assumed that patterns of growth have remained constant over time. However, a study nearly 10 years ago suggested that this was not the case4: Whitehead and Paul demonstrated that the current pattern of weight gain in early infancy showed substantial discrepancies from the standards. These discrepancies are still not widely recognised and their clinical implications have not previously been evaluated.
We compared a large data set of weights in infancy, compiled as part of a study of the prevalence and geographical distribution offailure to thrive, to the Tanner and Whitehouse standards in a preliminary analysis. This revealed so poor a match that the use of existing standards was not practicable5 and the data were compared instead to a more modern set of standards, derived from the Cambridge growth study,6 a prospectively collected longitudinal data set.
The existence of this large weight data set provided the opportunity to go on to assess in detail the accuracy with which existing standards matched to actual weight gain in infancy and to determine whether the previously described discrepancy was peculiar to the Tanner and Whitehouse standards. We thus went on to explore the degree of divergence shown by all three standards - that an average child apparently shifts from below zero at birth to a peak of 0 5 SD by 3 months and down again to -0-2 SD by 18 months: a shift equivalent to a fall from the 10th to the 3rd centile. For NCHS standards there is the same rise and fall, although the starting point is slightly higher, but these standards showed the closest match to the research sample from 9-18 months. The Cambridge standards showed much less discrepancy overall, although the research sample did show a gradual gain on the standards, so that they were a mean of 0-22 SD scores above the standard by the age of 1 8-3; p<O-OOO1).
For the Cambridge standards the match with the 3rd centile was very good at all ages, while there was a gradual increase in the proportion with weights above the 97th, from only 2-3% before 6 months, rising to 4-9% at a year.
Discussion
The discrepancies demonstrated between the differing standards in this study are likely to be of some relevance to practising clinici.ns. The period where the greatest variation is observed, between birth and 6 months, is the period over which infants show their fastest weight gain and are weighed most frequently. The potential effect of the high point at 3 months, produced by both the Tanner and Whitehouse and the NCHS standards, is that it may introduce unrealistic expectations of future growth, followed by what will then appear to be a period of growth faltering, with the possible generation of parental anxiety or even unneces-Wright, Waterston, Aynsly-Green sary investigations. Forty three infants in the cohort (over 1%), when compared with Tanner and Whitehouse standards, had crossed below the 3rd centile by the age of 1 year, having been above it at the age of 6 weeks simply as a result of this quirk in the standards. An alternative result of the observed variation may be that concerns are raised by the apparently excessive weight gain in the early months, leading to fears of obesity.
The use of either Tanner and Whitehouse or NCHS standards in research studies may also lead to a mistiming of growth faltering in vulnerable populations.2 A study population will appear to grow relatively well in the early months and then fall away, when in reality there has been a steady falling away since birth. 10 The fact that such similar patterns are manifest in both British and American standards makes it unlikely that these are the result of some artefact in the production or the computation of the standards. Whitehead et al suggested in 1989 that the likeliest explanation was changing feeding practices: in the 1950s children were predominantly bottle fed, while 90%/o of the children in the Cambridge study were breast fed.6 However, bottle feeding remains common in Newcastle (A Waterston, personal communication), with a pattern of early weaning similar to that prevalent in Tanner and Whitehouse's day. Nevertheless, the formulation of baby milks has changed substantially since the 1950s to resemble more closely breast milk. A study by Dewey et al from the USA found that both breast and bottle fed babies showed a markedly different growth pattern from the NCHS standard, very similar to that found in this study, but that the most pronounced divergence from the standards was shown by the breast fed babies. While Newcastle children showed a much better match to the Cambridge standards, they did show a small, but significant, gain on the standards which was initially hard to explain. The social class distribution of Cambridge is very much more favoured than Newcastle,8 so that it would not have excited remark had the reverse applied. However, the differing rates of breast feeding may provide an explanation for this finding, in view of the findings of Dewey et al in the study cited above," that while the breast fed babies gained weight more rapidly in the early weeks, they had gained 0-65 kg less on average by the age of 1 year than the formula fed infants. 
